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NOTICE:  When  government  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 
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BIBLIOGRAPHY  ON  SERVOMECHANISMS 
(CLOSED-LOOP  SYSTEMS) 

PREFACE 


Compiled  and  issued  monthly  by  the  Ministry  of  Aviation,  TIL. 1 (b) , 

Leysdown  Read,  Mottingham,  London,  S.E. 3«  with  monthly  author,  and  annual 
author  and  subject,  indexes. 

Covers  periodicals,  preprints,  reports  and  other  literature  abstracted  for 
August,  1S63. 

Journals  and  periodicals  from  which  items  have  been  abstracted  should  be 
available  through  the  usual  library  channels. 

Items  bearing  the  suffix  TIL. 1 (a)  or  TIL. (2)  are  taken  from  Commonwealth, 
NASA,  ani  other  Foreign  reports  obtainable  fren:- 

Hinistry  of  Aviation, 

TIL.  1(a)  or  TIL.  (2), 

First  Avenue  House, 

High  Holborn,  London,  TT.C.1 . 

Wien  requesting  such  documents,  retrieval  will  be  facilitated  by  quoting 
the  P  number,  CUB  number  cr  other  accession  number  included  against  the 
item. 

Items  bearing  the  suffix  TIL.l(b)  are  taken  from  A0A3D-'  publications  or 
British  reports  obtainable  from:- 

Ministry  of  Aviation, 

TIL. 1(b), 

Leysdown  Road, 

Nottingham,  London,  S.E. 9. 

Items  bearing  the  suffix  POL  refer  to  patent  specifications,  reference  to 
which  may  be  male  at  the  Patent  Office  Library: 

British  patent  specifications  may  be  purchased  fr com¬ 


petent  Office  (Sales  Branch), 
Chancery  Lane, 

London,  YT.  C.2.  Price  k/6l,  each. 


An  Appendix  contains  a  list  of  new  books,  publications,  etc.,  noted  during 
the  current  month. 
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SPECIALIZES  SYST3!3  -'ID  E3IR  APKICAECOIiS 
3  :SECI5T5D  STST3.3 

499  J1T.TI-L00P  00:31733  COITEOI.  SiSSSIS. 

::.V.  2!eoror 

Arte- at  .1  .Telemek . ,  2A(  5)  ,  623-639 ,hay,1?63  ,3  .S  .S  Jt . 

Tie  author  shews  that  absolute  invariance  in  multi-loop  control 
systems  can  be  realised  only  in  the  case  of  combined  systems,  nanely 
those  in  nhich  the  deviation  control  principle  and  the  load  control 
principle  are  used  simultaneously:  the  invariance  with  -  accuracy 
is  realised  if  he  contructed  system  structure  is  of  the  class  of 
structures  stable  under  unlimited  increase  of  amplification  coefficients, 

ssioititxty  n;  s;j  kid-data  systsjs. 

3  .P,  hir.dcrif 

1 .3 .3  3  .Scans  Auto  Control  ,AC~S( 2)  ,1 20-1 25,April,1 963 ,U.S  .A. 

See  item  523 

500  so: 3  ASPECTS  0?  SAI-ICiHIS  SCr3!2S  r?  EESD3ACX  CONTROL  SYSTSHS. 

3.1,  UUTy 

P.egelungstecluiik,  11_( 3 ) ,9=-1 07 ,harch,l3 63 , Germany, 

The  author  classifies  and  err.sneratos  the  various  sampling  schemes 
arising  in  discrete  systems,  discussing  simply  the  methods  of  analysis 
and  synthesis  usually  employed.  A  detailed  discussion  of  two 
important  sampling  schemes  which  appear  in  industrial  and  biological 
processes  is  introduced  with  particular  emphasis  on  pulse-v.idth 
modulated  feedback  systems  and  sampling  frequency  modulated  control 
systems.  The  paper  also  includes  six  various  applications  of 
sampled-data  systems,  together  with  discussion  of  the  theory  developed 
in  the  course  of  such  investigations. 

FLICMT  00:3201. 

501  hot-  to  evaluaib  Auxaray  pc^ssa  biars. 

voytish 

Hydraul.  c:  Pr.eunat.1 6(5) ,132-1 37,may,1 953, u .S »A. 

An  auxiliary  power  unit  (AFT)  usually  provides  means  of  guiding 
ad  controlling  a  missile  after  it  has  been  fired:  in  the  past,  the 
main  criterion  for  judging  the  AFJ  was  its  ’useful  output  per  unit  of 
weight;  now  it  is  realiss-i  that  the  success  of  a  missile  weapon 
psoj  de-ends  not  sidy  on  the  AFJ1 3  performance,  but  its  performance 
as  part  of  the  weapon  system.  Evaluation  of  the  APU  must  therefore 
take  into  account  the  overall  mission  objective,  the  weapon  system 
chosen  to  accomplish  that  mission,  the  requirements  this  places  on  the 
ART,  the  methods  used  to  fulfil  these  requirements,  and  the  interaction 
cf  these  methods  cn  the  remaining  sub-sysiems  of  the  weapon  system. 

OPTmiTIi  ROCKS  T-r3A3E:G  CO’ClOh  SYSTEM 
3.  h’Cormaek 

Control  2mgr.g,10(c),S5“S9»'Tune,1963,n.A. 

See  item  5*5 


A  iTdTTTET  APKtOACK  TO  SE3H3SIS  0?  iE3.tR  SYSTE3S 
P.P.  Shipley 

1333 .Trans  Autc .Control ,AC-3( 2) ,114*d  20,Amril,1 953,U.S  A. 
See  item  527 
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FLIGHT  CO'j'TROL 

PosjLtion 

502  pira  KDa^tzmoH  in  fligic  vEirrcis  astitids  control. 

Tf.K.  Foy 

1.2 .E  .3  .Tran  3  Auto, Control ,ACyS(2) , 34-?3, April,  1 9^3 ,U.S .A. 

The  problem  of  designing  a  sing!  c-rois  rigid-body  flight  vehicle 
attitude  controller  to  minimise  control  fuel  consumption  is 
formulated  in  the  frame-work  cf  system  optimisation  theory,  A 
performance  measure  consisting  of  the  integral-square  position  and 
rate  errors  plus  control  fuel  emended,  with  arbitrary  relative 
weighting  factors,  is  employed,  and  Pontryagirrs  maximum  principle 
is  invoked  to  show  that  the  controller  which  minimizes  this  measure 
is  of  the  hang-off -hang  type.  Calculations  are  presented,  and  an 
explicit  design  solution  given  for  the  problem  of  a  minimum  fuel  space 
vehicle  attitude  control. 


503 


SYIET-EESIS  OF  FEEDBACK  CONTROLS  USING  OPTIZlZAKO'I  theory  - 
AN  EXA!  1PLE 

F.J.  Ellert,  C.'Y.  lierriam 

1 .3 .3 .3  .Trans  Auto  .Control  ,ACy8(  2)  ,S5M  03  ,April ,  1 953  ,lr  *S  »A. 

Illustrates  the  use  of  optimization  theory  in  the  synthesis  of  a 
linear  time-varying  feedback  control  oy  cainr'in g  out  the  design  of  an 
airci'aft  landing  system,  the  method  employed,  being  the  parametric 
expansion  method.  A  number  cf  different  controls  are  synthesized  by 
selecting  different  functional  forms  for  the  weighting  factors  appearing 
in  the  error  index  formulated  from  performance  requirements:  these 
ccnti'ols  are  compared  by  presenting  the  landing  trajectories  of  the 
aircraft . 


K0C3SSj»:TRi)L  (lanufactured  articles  and  operational  variables) 
Position 


30 A  ELECTRO-3  fYDRAbLIC  POSITIONER  SIMULATION. 

R.P.  Auyang,  G.M.  Tsilibes 

Instrun .Control  Sy st .  ,p_6(5) ,  1  h5~'  53  ,! Lay ,  1 9 $3 ,1T .S  .A . 

Details  are  given  in  this  schematically  illustrated  article  of  a 
servo  positioning  system  comprising  an  electrically  operated  pilot 
valve  which  controls  a  piston-actuated  positioner:  a  bloc!:  diagram 
illustrates  the  system  end  indicates  how  the  electrically-operated 
pilot  spool  controls  pressures  wh-ich  themselves  control  the  piston 
actuator  -position  to  produce  a  feedback  current.  in  experimental 
model  of  the  system  was  constructed  based  on  the  results  of  analogue 
computer  simulation,  information  from  which  was  instrumental  in 
producing  good  agreement  between  the  mathematical  and  experimental 
models. 

505  LASER  KAY  RIVAL  GYRO  AS  GUID.-NCE  DEVICE  FOR  SEA,  AIR,  SPACE . 

Elect  A5ngng,32( A) ,290, April, 1963 ,U.S .A. 

A  new  closed-circuit  laser,  developed  by  Sperry  Rand  Corp.  U.S.A., 
auy  soon  rival  the  gyroscope  as  an  automatic  guidance  device  for 
ships,  planes,  missiles  and  space  vehicles.  In  operation,  the 
laser  produces  two  counter-rotating  light -beans  conducted  through 
four  helium-neon  gas  tubes  positioned  to  form  the  sides  of  a  square: 
four  mirrors,  three  reflective  ar.d  one  partially  transparent,  fitted 
at  the  comers  of  the  square  bend  the  light  beans  around  the  ring;  at 
one  comer  the  two  beams  are  pickei-eff  through  the  partially 
transparent  mirror  and  fed  into  a  light-sensing  device,  IThen  the 
turn— table  assembly  representing  a  space  vehicle  is  static  relative 
to  the  stars,  the  photodetector  senses  no  difference  in  frequency 
between  the  light  beams:  the  smallest  rotation  cf  the  assembly, 
however,  will  cause  one  bean  to  travel  slightly  further  than  the 
other  rorad  the  ring  to  close  the  circuit,  thereby  producing  a 

(continued) 
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frequency  variation  in  the  Loans  proportional  to  the  rata  of 
rotation.  This  difference  (actually  a  measure  cf  rate)  nay  then 
he  used  to  rs— direct  the  orientation  or  attitude  of  a  vehicle  to 


-.am-axn  xts  correct  :_oc: it  pat. 
angular  displacement  •••'ith  an  ac 
CuIIpc  ss» 

Peter 


a.  She  laser  vrill  also  measure  the 
curacv  ecual  to  O.CCCOS  deg.  on  a 


OSE/XiES  H3CIS3  ESUCxIOL  133C3.  SHED. 

31.1.  Crr.pcs-Ccsta 

Control  &igng,l0(6) ,92-53 .June ,1 9^3 ,U ,S .A. 

See  item  512 

507  FHAS3-L0CIC  SYSSZ3I  PS?.  S3  C-3SLVL  RADIO  12C5-3  CSCELA20R. 

H.3.  Andreser. 

Hev.Sci.Instrur.  }|5h.(h)  ,  3-VS-3 15  ,  April ,  1  JSJ/S.S  ,A, 

Describes  the  design  parameter  and  perfcrr.ar.ee  of  a  sir.j-.le  automatic 
phase-control  system  for  a  ®  1205-3  tricie  oscillator  in  vhxch 
frequency  ncdulaticn  uas  achieved  cv  varying  the  2+  voltage  of  the 
oscillator  tubs:  consequently,  the  resonance  circuit  needs  no 
modification,  idle  the  system  rill  change  neither  the  frequency 
ran  re  nor  the  calibration  cf  the  cocili  atcr. 


5C3  TOLLAS  2T-KIC.3CP.  OCJIPASISO”  0I3SUI3S. 

Ccntrci.lfcO)  ,91-52,  June,  i  ?cJ,ir.K. 

She  throe  ream  problems  ir.  the  design  cf  an  automatic  voltage 
regulator  in  vhich  the  ecr.trcli.c-d  voltage  is  cc. -pared  vith  a 
reference  are  outlined  as:-  (1)  achievement  c?  satisfactory 
lenr-terr.  accuracy,  (2)  very  lev  efficiency  cf  moot  reference 
circuits,  (3)  undesired  delay  (possibly  fcllcred  by  an  cscillstory 
overshoot)  vhich  can  occur  betve-er.  a  change  in  generator  voltage 
and  the  corresponding  change  in  output  from  reference  circuit. 

Then  a  controlled  alternating  voltage  mist  be  refectified,  it  is 
difficult  to  rer.ovo  the  resulting  ripple  vithout  introducing  the 
third  phenomenon  referred  to  above:  in  cr.s  approach,  described 


herein  in  dc 


a-rlxcntxcr. 


circuit  introduced  by  Bcucherot 


and  extensively  developed  by  Steirrc-to  to  tire  production  of  a  poly¬ 
chase  output  from  a  single— phase  supply,  gives  an  arrangement  vith 
little  rover  less. 


Rgesprrre 

X3Cm?.IC  SIC-hVAS  CCERCL  TXDLP.’S  51?.  FH3SS113  AD  OIL  HUHT. 

O-.K.  Bail  lie 

Kydra’xL .1  P.reurat . ,  i  3(5)  .1 1 5"1 21  ,">-y,l9  53,1?  ,S  .A. 

See  itc-m  513 

509  H3ACXCR  FLUID  US3D  SCR  rilDEfLIC  CO”.CL  ACETALOR* 

Prod.Lr.gng,  |b(l1  ),3=-11 ,  27  Un-,l5'3,iT.S„b. 

Control-red  actuator  modulates  the  rover  output  of  large  atonic 
reactors:  sealed  vit.dr.  the  remoter  pressure  vessel,  the  unit 
incorporates  operating  r-nd  safety  feat- res  specified  by  the  Atonic 
Snergy  Commission.  The  hydraulic  control  system  uses  lov-level 
command  signals  (A  in  .lb)  to  control  the  pever  piston  that  positions 

(continued) 
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H10C2SS  COMKOL 


tha  lead:  to  -.rithlraw  the  control  rc-i  fro-  the  reactor,  the  control 
sleeve  is  roved  op,  cutting  off  flow  out  of  the  control  port,  thereby 
inducing  syster.  pres  euro  rise  to  force-  up  the  power  piston.  To  hold 
the  rod  in  a  fixed,  position,  ccr.trcl  sleeve  notion  is  arrested;  a 
servo  piston,  lin.led  to  the  sorer  rioter. ,  continuing  to  n.ors  upwards 
on: til  floor  through  the  ccr.trcl  pert  stabilises  ccr.trcl  pressure: 
ir.  this  condition,  hydraulic  pressua'C  rood  load  are  balanced  ar.d 
the  control  roi  cr  load  held s  without  drift.  lor  normal  red 
insertion,  the  control  sleeve  is  moved  downward  increasing  flow 
ibjrougk  the  ccr.trcl  port,  decreasing  system  pressure  and  thereby 
lowering  t?*e  --ewer  piston.  Emergency  insertion  ex’  the  control  ro>i 
to  shut  do; or.  the  reactor  is  accomplished  bps  opening  'scram'  ports 
ir.  the  rc.rer  piston  cylinder;  this  dreos  hydraulic  pressure  beneath 
the  piston  to  o-ore,  alleging  it  and  its  lord  to  crop  instantly. 

^u entity  (include  flow  etc.) 

AMOMIiC  F0SC3  SflAhCS  C?3C".  r3I£3R. 

PJ1.  Jasscy 

r.adio  31ecto.’cr..Zrgr,^(5)  ,420-451 , hay, lS?63,lT.n. 


51C 


i:: 


•r*.  \ron_n 


Art  or.  .Prom,,  (l }  , hl’-J-O , Jan .  ,1  >- 63 ,”  .5  .S 

This  radicle  describes  ar.d  illustrates  the 
•of  a  net-,  automatic  fuel-motoring  device,  su: 


-54-1  wj:  1  at 

4-’-  4->.  r 


-rotot-,-- 


cronwage  mas  oesorves  ms.tr. 
accuracy  under  constant  c-uriac— cr  '.-rating  con; 
C.2  per  cent.  In  operation,  the  tir.o  taken 
scries  of  specific  volumes  of  fuel  (variable 
cm. cub.)  is  measured. 


operating  principles 
.table  for  both  constant 
no  component  wear  or 
5, CIO  measurement  cycles, 
itior.s  being  to  within 
to  c  ha  oust  cne  or  a 
within  th.e  range  0  -  300 


See  item  502 


,^=U 


•/  » 


ill  C01TR0L. 

1  ,-lpri  1 , 1 0  53  ,U .  S . .'. . 


Selection  (sorting,  batching,  etc.) 
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A  COir-lE  SSTZCTC?.. 

P.J.  G'Tonnell,  ?. .? .  Tarrcn 
.m.  strum .o cr.trci  Syst  •  , -  (  5  )  3-6,.  up  ,11  -5 , 

luring  high-so  a-ad  rod-mill  rolling  of  steel,  stock  becomes 
occasionally  diverted  from  the  desired  path,  and  since  it  is 
".practicable  tc  step  th.e  mill  meters,  the  ccnmsr.  practice  is  to 
oh. oar  the  remainder  cf  the  billet  into  small,  readily  removable 
pieces  as  quickly  as  possible;  this  diminishes  the  amount  cf  stc-ck 
which  would  otherwise  tar.gle  cr  ccbble.  The  cobble  detector  is  a 
device  who 
action  aul 
in  design 
circuits, 
techrioue. 


ch 


11  detect  when  a  cobble  occurs  and  ir.itia.tes  shearing 


c-matically: 


tv= 


pimtomy 

cletelv 


this  being  accomplished  b 


:e  machine  described  is  digit 
fail-safe  in  its  internal 
redundancy 


;al 


i 


i 


i 


4- 


;sss  control 


Staged 

CLOSED  LOOP  ET20V3S  SilCCHROIIOUS  MOTOR  CH/IUCT2RISTICS. 
17. d.  TTafftrer 

Central  3ngng,yO(£) ,  113, June,  19&3 ,U.S .A. 


512  oBxAiinna  hscisl  huvctiok  motor  srssd. 

M.J.  Cen-os-Costa 

Ccr.tr cl  Si  gr.g,1C(  6)  ,9  2-?3 , June  ,1 9  63  ,U  .3  .A. 

In  the  central  system.  discussed,  inverter  frequency  is  commanded 
ty  a  vnrinblo-f re q.ienev  oscillator  dependent,  within  Units,  on 
the  voltage  su-.gliei  ’ey  a  phase  comparator  through  a  low-pass 
filter:  the  comparator  (a  0,5"  bistable  multivibrator)  receives 
two  sijpools,  one  from  a  rotating  switch  on  the  voter  shaft,  and  one 
from  tiie  control  oscillator  cr  line  frequency:  the  former  sets  the 
comparator,  the  latter  re-sets  it.  tins  the  multivibrator  generates 
at  a  certain  point,  a  rectangular  pulse  of  amplitude  S,  the  duration 
cf  which  depends  on  the  phase  angle  0  between  rot  or  position  and 
control  signal;  at  synchronisation,  tills  pulse  has  a  period  of  2  m /6>o. 
The  low-pass  filter  transmits  only  the  d.c.  component,  attenuated  by 
a  factor  II:  thus,  voltage  V.  has  the  value 


3 


ar.d  a  variation  ir.  o  causes  a  change  in  7^  -which  determines  the 
variable  oscillator  frequency. 


513 


s-i-e lOixO  c 


rol  vtimsr's  ;.i?.  hussueb 


OIL  HiCsT. 


C-.il.  Bailiie 


liydraul.  1  Raeu:ar.t.,1jS(5),119-121  ,?  lay,  IS  63, U.S.A. 

Rinding  the  armatures  of  electric  motors  is  facilitated  by  a  machine 
v.-iiieh  chooses  the  correct  number  of  windings ,  controls  winding  speeds, 
indexes  the  armatures,  and  shuts  itself  off  when  they  are  wound. 

Such  a  machine  must  have  a  variable-speed  arrangement  for  handling 
various  sice  vires  ar.d  maintaining  constant  linear  speed  irrespective 
cf  winding  diameter:  to  meet  those  requirements,  the  system  described 
has  a  pressure— adjustable  air  circuit  and  speed-adjustable  oil 
circuit,  both  ccntroiled  and  sequenced  electrically. 


506  VOLVD-iinC:  MLR  AIRCKATIC  S3AR3D  TKSES  TRAMSMISSICIi  FOR 
CO. .  - e. .  *  .•  1 1  ,  w  .Xv/nno . 

S.O.  Krcr.c yard 

S  .A  .3  .Prep .  ,Autcr.c  t  .ongng  Con  gr .  , Jan  .  ,1 963  ,U  .S  .A . 

This  system  is  a  f  olly-automatic  geared  transmission  whose  main 
elements  are  torque  converter,  simple  planetary  gear,  and  control 
system:  the  torque  converter  has  one  impeller  and  three  turbines; 
or.o  turbine  serves  as  a  rotating  reactor:  in  operation,  all 
(A aments  rotate  and  transmit  useful  torque  and  newer.  Three  forward 
phases  cf  operation  and  cue  r averse ,  br.ald.ng,  and  control  system 
are  described:  a  hill-holding  and  anti— creep  arrangement  is 
incorporated.  In  buses  fitted  with  the  tronsoissicn,  improved 
acceleration,  ease  cf  handling  smoothness,  end  reduced  noise  and 
smche  have  been  reported:  field  tests  indicate  highly  wear- 
resistant  friction  elements,  and  servicing  is  simple. 
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raccsss  cp;?r?-oj-.t  ::pizv3S?.„syszs;s+  /ijs&vsis 


Temperature 

514  E-2  CLOSED-LOOP  COimOI.LSD  SYSTEM. 

K.A.  Anderson 

Instrun.Contrcl  Syst .,^6(5),1 26-1 30, '.'.ay,  1 9-53 ,U .S .A. 

A  host  exchanger  is  cr.e  cf  the  most  el e:.: or: 1 ary  processes  on  which 
a  thrse-mcde  controller  can  he  Justified.  The  action  cf  a  three- 
node  controller  to  control  a  host  exchange r  is  described  in  detail, 
including  the  effect  cf  each  element  in  the  loop. 

515  COraP.OILEB  ET3T3AnS  GIL  LATHS  TCI  SATURATED  ST.YOATu)  CELLS. 

P.H.  Locale 

Hat  .Bur  .Standards  Tech.Hcte  141 , Aug. ,1962,115 .A, 

Two  oil  baths  for  the  temperature  ccntrcl  cf  saturated  standard 
cells  have  been  developed  by  the  h'.B.S.  for  operation  at  28  C  and 
33  C  respectively,  short-term  ccntrcl  to  better  than  +  0,001  C  with 
day—tc— day  variations  no  greater  then  0.002  C  being  achieved  by  the 
use  cf  a  mercury-toluene  ih  erne  ~r  eg*  :1a  ter  ir.ccrp.orating  a  temperature 
anticipating  device.  The  circulating  system  li  lts  temperature 
gradients  in  the  oil  to  less  than  C.COI  C  across  any  10-inch  section: 
tho  baths  include  pre-heat  ar.d  drain  tanks  as  veil  as  the  main 
tcnnc-r&ture  reflated  tank  to  facilitate  the  insertion  ana  removal 
of  colls  and  to  minimize  oil  spillage. 

(from  J .Hat.Bur.S tardards >3jy{ 2)  ,1 00 , April- June,  1 965, U .S  .A . ) 

bcblhhai  systems 

516  shscral  ESH25s:T.,jnc:T  of  ZERO-jSHCigf  ho^iltar  fibstions. 

J.C.  r.S’l 

Bell  Syst.tech,d.;,-1_(6),1  "1 3-1 2  JO ,  Act  1 9  62 ,  U .  B  .A . 

Antc-grol  representation  cf  sorc-mem.ory  nonlinear  functions  offers 
promise  as  an  analytical  method  fer  nonlinear  control  systems  study. 

A  review  of  work  performed  at  Boll  Laboratories  and  elsewhere  on  the 
use  cf  these  representations  is  presented,  with  particular  emphasis 
on  nenlincarities  often  encountered  is  feodbach  control  systems. 

In  general  the  integral  representations  are  useful  only  insofar  as 
the  resulting  expression  car.  be  readily  evaluated.  The  use  of  Bennett 
functions  systematized  the  formulation  cf  these  integrals:  the 
numerical  results  of  a  large  class  of  the  integrals  can  then  bs  given 
by  the  tabulated  Bennett  functions.  A  comprehensive  bibliography  is 
appended.  ,  . 

(from.  L’lectr.Er:sng.AbstT.’. ,66(755) ,552, hay, 1 9o3,T,.K. ) 

S_tability 

517  THE  STA3ILITX  0?  ’rOiLIHBAR  S  ESTES  0?  T-3  SZCO.'D  CIDER. 
f.C  •  Galle  ar.d  5.  negrzyn 

Bull  .Acad.Pclrn.S  ;i  .Ser  .Sci  .tech  .1C  (9)  ,49-55,1 962,  Poland. 

Demonstrates  bp*  rigorous  mathematics  and  examples,  using  non¬ 
linear  eouaticr.s  cf  the  seccr.i  cyder  and  a  conveniently  chosen 
Liapunov  function,  the  previously  postulated  principle  that  a 
nonlinear  relationship,  in  which  the  associated  system  is  stable 
fer  all  values  of  its  variables,  possesses  ueeliaited  stability. 

(from  Sleotr.En.ng  Abstr., 6.6(765)* 5o2, hay, 1?63,:J.X.) 

A' Til'S  IS 


518  DIVERGE::?  CSCHLATIOHS  AH)  T3IR  RaCITATTO:.’  IS'  COHSOL  SYSTEMS 
T7ITK  TTO  SATi~iAi:.:;-TiF3  HHirSAE  RLE  TATS. 

E.A.  Proem  an,  G.G.  Barney 

Proc.Ir.stn  Rlect  .Engrs  ,1 10(6) ,1096-1lC6,Jur.2,i553,bT.K. 

Control  systems  are  considered  which  have  two  saturation  nen- 
linaarities  separated  by  a  linear  phase- advance  network.  Because 
of  the  hi gh-p ass-filter  characteristics  of  the  latter,  distortion 

(continued) 
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518  (Contd.) 

produced  by  the  first  saturation  element  is  amplified,  and  changes 
the  gain  given,  to  the  fundamental  component  by  the  second  saturating 
element:  it  is  shorn  that  tie  change  so  caused  produces  a  phase 
shift  through,  the  saturating  elements;  a  joint  describing  function 
for  the  t'.vc  elements  is  derived  and  used  to  predict  sustained 
oscillations.  These  are  found  to  be  unstable,  and  cnce  disturbed, 
diverge  to  infinite  amplitude:  methods  of  e:ccitatior.  are  examined, 
ar.d  the  amplitudes  cf  step  functions  and  sine  caves  which  just  excite 
divergent  oscillations  arc  determined.  The  power  level  of  a  noise 
signal  which  also  excites  a  divergent  transient,  -..hen  applied  to  the 
input  cf  the  system,  is  not  determined;  analysis  of  the  system  when 
noise  is  injected  into  the  second  saturating  element  indicates, 
however,  that  r.oise  has  a  stabilizing  influence. 

rrscDVcrio::  to  ~-3  analytic al  treatisit  op  co:3rol  raosisus. 

2.2.  Lautenschlager 

Slehtro .Mas-chin .(3uM)  ,79(20)  ,505-51 3,15  Oct . ,1 9^2, Austria. 

See  item  531 

51 S  c:r  LETT  CYCLSIG  SC2TR0L  SYSTEMS. 

A.  C-elb,  '.7.2.  Yams er  Velde 

I J!  .2 .2  .Tvar.s  Auto  .Oontrcl,AO— 3(2)  ,1 .’AM  57,  April, 1po3,U.S  .A. 

A  class  of  limit  cycling  foodbach  control  systems  is  investigated 
using  a  simple  and  practical  analytic  tool  to  determine  input-output 
dynamic  response  characteristics.  The  nati-re  of  the  dynamic  response 
adaptivity  cf  such  systems  is  shown,  and  a  model  derived  for  the 
dynamic  response  characteristics  of  the  amplitude  cf  the  limit  cycle: 
experimental  verification  is  given  for  each  of  the  principal  theoretical 
i-esults. 

520  53T2CD  CP  i:'2S2I-A’.TI]I&  AUTD1 'ATIC  COi'AHOL  SYSTEMS  COiTSAUXiG  LIKSAR 
72223' AS  '.Ail;:  VAHIA2L2  PARA?  3T32S « 

(h)  2.T.  Ausovhov 

U.2.A.3.A.,  22  G-  Inform . S er . 262 ( C A) ,  1 9 62 ,U .K . 

(Translated  free  Yestnih  Moscow  Univ.,  Ser.Matemat .Me 5di .Pis. 

2him,(  6)  ,1 953,2  .S  .S  .R.) 

Automatic  control  systems  exist  which,  besides  containing  constant- 
parameter  elements,  may  also  possess  one  or  more  whose  parameters 
vary  with  time:  very  often  these  ‘variable*  elements  are  described 
by  leu— order  linear  differential  equations,  the  coefficients  cf  which 
ere  'noun  functions  of  time.  The  study  of  a  complicated  system  of 
automatic  control  consisting  of  a  large  number  of  'constant*  elements 
and  on  a  cr  mere  'variable'  elements,  could  be  considerably  simplified 
'ey  replacing  the  variable-  with  constant-  elements  equivalent  to  then 
dn  seme  way:  the  stability  and  quality  of  ccr.tr- 1  of  the  system  could 
then  be  studied  by  ordinary  (e.g.  frequency)  methods,  developed  for 
systems  with  constant  parameters.  It  is  obvious  that,  for  any  given 
fined  moment  in  time,  replacement  of  a  variable  element  by  an 
equivalent  constant  one,  is  perfectly  feasible:  the  nr e sent  report 
presents  the  basis  for  the  possibility  of  the  above  substitution, 
ar.d  puts  forward  a  construction  for  the  transfer  function  of  this 
equivalent  • 

2:3  PA2TLT  CC?  JCMSAThi)  ;.3TAD33  IK  AUTOMATIC  CddnSOL  SYSTEMS. 

Elettrotecr.ic;.,  j>?(3),  137-1 10, March, 1963, Italy. 

See  item  533 
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521  8T2P  EIOCSTJRS  L”  ATAAYAIMS  COMutCL  SYSTEMS. 

J.M.  Yalstar 

Ih  strum .Control  Syst .  ,3_6_(5)  ,132-1 37, Say,  12 53 ,1T.S .A. 

The  author  presents  eleven  steps  which  can  simplify  the  problem  of 
analyzing  a  control  system  and  determine  its  dynamic  response: 
these  are  as  follows:-  draw  a  block  diagram;  trace  the  signal, 
add  sources  of  disturbance;  re-draw  the  diagram  in  signal— effect 
fcrz;  label  paths  between  blocks  with  3:nown  signal  units  ar.d 
ranges;  identify  response  fern  for  each  bloc!:;  compute  the  steady- 
state  gain  for  each  block  ar.i  the  loop;  compute  the  frequency 
response  curves  for  each  block;  slot  total-magnitude  ar.d  total- 
phase  curves  for  the  corolete  loop;  find  the  ultimate  proportional 
band  ar.d  ultimate  period;  examine  critical  points  on  Bode  chart 
to  see  that  the  chart  is  correctly  dram « 

522  system  gaim  from  sic-mal  slot?  grafts. 

S  .II -  Becker 

Control  Engng,l£(6),83— 34, J-uie,  1963/-' 

Although  the  power  of  the  signal  flow  graph  ne tiled  has  been  well 
recognized  by  circuit  designers,  its  usefulness  in  the  control  field, 
in  oreferer.ee  tc  block  diagrams,  has  been  appreciated  by  comparatively 
few.  This  article  presents  the  basic  definitions  and  rules  for  flew 
graphs,  and  shows  how  to  construct  sr.i  solve  cue  for  a  TTari-iecnard 
system,  finding  open-  ar.d  closed-  loop  gains  directly  from  the  flow 
graph. 

TSSTXMG  FCR.  PLAIT  PUMCTIOMS  mi  FRSSSMCS  OF  iCCISS  23)  MO’ilimARITT: 

1  ouTir:z;c-  z-3  overall  problem. 

T.  Henr.ig 

Cc.’i'ir si  mi gr. g,  1 0 y 6) ,  6  ^  —  /O, 0 un e,l2o3,i.S.... 

See  item  556 

A3  u’JjYS  IS— S I"  3TK33  IS 

523  S2;;5nr/iTY  r;  sailed -data  systems. 

E .P.  Lindorff 

X .3  .3  .E  .Trans  Auto  .Control  ,  ACyS(  2) ,  1 .20-1 25 , April, 1953 ,U .S  .A. 

Examining  the  sensitivity  of  sampled— data  systems  tc  plant  varia¬ 
tions  ar.d  load  disturbance  in  terms  of  two  fundamental  configurations, 
it  is  shown  that  the  sensitivity  function  cf  such,  a  system  containing 
.no  continuous  feedback  is  tlneoreticolly  limited  if  the  plant 
possesses  low-pass  response  characteristics.  Since  the  limitation 
imposed  by  sampling  car.  be  rer.ovc-d 'by  continuous  feedback,  ccn- 
sideroticn  is  given  to  a  samel ed-dai a  system  containing  a  continuous 
r.inor-loop  feedbac3:  p eth .  A  scr.si.tivity  function  is  derived  which 

measures  the  individual  effectiveness  cf  tine  inner  'r.d  outer  loops 
in  do- sensitizing  the  system,  thereby  providing  the  basis  for  a 
realistic  design  approach:  the  sensitivity  function  is  then  applied 
to  a  design  example. 

SC333  ASPECTS  0?  SU-iPLZ.'S  SC.’S.liS  r:  FEEDBACK  COmOL  SYSTEMS. 
n.X.  <) ’ :ry 

ia  gelwr.  gstechnik  ,_11_( 3 )  ,93-1 07, March, 1253  , Germany. 

See  item  $00 
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524.  32SI&::  0?  0PK2f.ii  dytaaeic  cccasol  systems  por  hoexesar  procbssss. 

C  ,  .Tones  re  id  ethers 

Ir.au s .Zngr. g  Chens :  Fundamentals , 2 ( 2)  ,3l ~£9 ,!Iay,  1  9^3 ,U .S  .A . 

A  procedure  for  designing  optimum  dynamic  centi'ol  systems  for 
simple-  and  multivariable-  linear  end  nonlinear  processes  by  means 
of  linear  and  nonlinear  control  elements  is  presented.  It  consists 
of  a  set  cf  ••veil— defined  steps  for  establishing  control  system 
specifications,  synthesis  being  effected  by  matching  any  given 
physical  process  cr  .mathematical  model  with  a  sequence  of  control 
elements  of  increasing  complexity  or.  a  nonlinear  sense,  each  such 
choice,  in  turn,  being  optimized  tizreugh  steepest  ascent  deter¬ 
mination  of  the  values  of  the  coefficients  of  the  control  function 
terms. 


525 


CFTZYA  FCCEST-SADING  COhTF.OL  SYS33K. 

3.  i'c'C  err  rack 

Control.  1  of  6)  ,65-29, June, 19b3  ,C  .X. 

Observing  that  in  most  of  the  control  system  design  techniques 
commonly  used,  a  great  deal  is  left  to  the  designer,  and  that  to 
meet  some  given  performance,  there  ere  u sally  several  possible 
solutions  no  one  of  uni  eh  is  the  real  optimum  arrangement ,  the 
author  remarks  font  ever,  if  the  integral-square  error  is  minimized, 
this  may  bs  accompanied  bp-  unnecessary  saturation  of  the  conti'olled 


system.  He  then  refers  to  the  optimisation  procedure  developed  by 
Chang  Cf.  'Synthesis  cf  Optimum  Co.-.trol  Systems' ,  ;EcGraw~Hiil,1962, 
based  cn  t:;o  criteria;  (,i)  .-minimisation  cf  the  integral-square  error, 
(b)  limitation  cf  the  control  effoi’t.  File  author  applies  this  method 
in  the  synthesis  cf  an  optimum  ho -ding  control  system  for  an  unboosted 
vertically  .launched  rocket,  aerodynamic  forces  being  neglected  to 
simplify  cilolr.ticr.s,  since  the  object  is  to  demonstrate  the 
suitability  of  Chang's  prccedin'e :  it  is  a  particularly  suitable 
problem  since  the  conventional  technique,  based  on  frequency— 
response  with  gain  and  phase-margin  adjustments,  will  be  seen  to 
cause  rocket-motcr  deflection  limiting  following  certain  disturbances. 


f26  A  SAAF-vhC-AhXZIHG  COEAv.CL  SYSYSH  EASED  OH  COXISLATIO:.  TECHNIQUES  A >3) 
seazc five  HiHFCRcmd?* 

TIL.1  (a)  D.N.  Streeter,  H.S.  Harenara 

Cx-aft  lab  •  ,Karv .Vr.iv .  ,Comb .  ,h'as s .  ,Toch .Rep  .(359) , 20  July,1 962 ,U.S  At. 

P.114392 

This  repoi't  deals  with  control  systems  that  exhibit  a  capacity  to 
learn ,  in  the  sense  of  meaningful  self -alteration  based  on 
experience,  the  relation  between  learning,  adaptation  end  self- 
organisation  ir.  control  systems  end  in  animals  being  discussed. 

A  system  capable  cf  synthesising  its  controllers  without  explicit 
knowledge  of  the  process  ar  the  spectra  of  the  inputs  is  described: 
this  synthesis  is  based  jn  the  cr-css-cci-rGlotion  between  a  signal 
representing  the  desired  output  state,  and  the  various  components 
of  the  tentative  input  signal*  He  system,  in  a  general  way, 
exemmlifies  the  principles  cf  learning  used  by  A.L.  Samuel  in 
programming  a  computer  to  clay  ehcchers;  results  of  computer 
simulation  of  the  system  are  presented,  The  report  indicates  the 
motivation  ar.d  physical  reasoning  cn  which  the  system  design  was 
based,  while  results  cf  computer  simulation  cf  a  self-organizing 
system  are  presented  to  demonstrate  the  feasibility  of  the  design. 
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Sid  THESIS,  STABILITY 

svrrniKsxs  or  feedback  coitrols  using  OFrn.crs/zTo:i  theory  -  an 
3XANHE. 

F.J.  Ellert.  C.vT.  Herriera 

I  .E  «E  .E  .Trans  An to .Control. .AC.— C.( 2)  ,89—103  , April,  1 9 $3 ,1T •S.A. 

See  item  5°3« 

527  A  UNIFIED  -U-TRD.'.CK  TO  SYNTHESIS  0?  LII3AR  SYSTEM'S. 

P.P.  Shipley 

I.E.E.E.Trmr.s  Ante .Control ,/£y3(2) ,114-1 20 .April, 1$S3,TJ.S.A. 

Given  the  transfer  function  of  the  process  tc  he  controlled,  and 
contrair.ts  cn  d e sired  closed-loop  dynamics ,  the  pr ocedvre  presented 
yields  an  enact  analytical  solution  for  the  transfer  function  of  the 
required  compensator  without  recourse  to  graphical  techniques: 
suitable  constraints  include  the  scecif icr.tion  of  any  or  all  closed- 
icon  -cles,  ar.d/cr  specification  of  the  position,  velocity,  or 
acceleration  constant.  Desi'n  for  specified  rise  tine,  overshoot, 
r:. car. -squared  error,  etc.,  nay  he  accor.plishod  by  using  an  iterative 
routine.  The  procedure  is  ideally  suited  for  inplenenteticn  by 
digital  commuter,  end  has  boon  applied  to  a  simulated  adaptive 
flight  control  system  which  recuirca  that  the  entire  compensator 
design  crocc-dure  he  executed  by  a  computer  alone. 

STABILITY 


closed  loop  r  troves  synchronous  hotor  c:asacteristics. 

V..J.  iTs.ffner 

Control  En~r.g,_1_C(6) ,11 3,  June, 1963 ,U .S .A. 

divers: ;t  cscill.,tions  ..no  their  excitation  r:  control  systss  ?.ttk 

TITO  SATTATICN-TYrE  NONEHTitR  ELEjS.TS. 

3. A.  Freeman ,  C-.C.  Barney 

Proc. Instn  Elec t.Sigrs,110( 6),  1096-1 106, June, 19o3,U.S. 

See  item  513* 

riSODTCTION  TO  THE  ANALYTICAL  TREAT  TNT  C?  COrTROL  IEC21EH3. 

R.D.  Lautenschlagcr 

Eleh-tro ia schin . (Eh') ,J2.( 20 ) , 505-51 3,15  Oct. ,1962 .Austria . 

See  iter.  531  . 

kuiei-loop  cc:3i:cd  control  systehs. 

J:.V.  Heerov 

Avor.at  ,i  .Telemeh.  ,2^(5) ,  628-639  ,h>-y  ,1 9^3  ,’J.S  .S  .R. 

See  item  499. 
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STABILISATION  0?  A  VARIABLE  TlVTmTY  TTITn  RESPECT  TO  A  SETSL3 
VALTED  REFERENCE. 

D.ii.  Hakow 

Radio  x  Electron  .Engr  ,2j>(5)  ,41 7“427,':ey,1963,,J.E. 

Feedback  control  systems  required  to  stabilise  a  variable  value 
of  the  cu  rut  in  the  presence  of  external  disturbances  use  as  a 
reference,  a  quantity  which  can  be  varied;  for  example,  the 
required  speed  of  a  meter  can  be  approached  in  the  presence  of  load 
and  supply  voltage  fluctuations  using  as  a  reference  an  output 
voltage  of  a  potentiometer  set  to  a  corresponding  value.  This 
article  studies  a  feedback  system  consisting  of  two  interacting 
loops  which  stablize  an  output  variable  using  a  single  valued 
reference:  the  deviation  of  the  output  quantity  caused  by  an 
external  disturbance  depends  on  the  equality  of  the  two  loops,  and 
can  be  made  tc  approach  zero  by  suitable  adjustment  of  system 
parameters.  Results  of  the  theory  were  confirmed  experimentally 
using  a  system  of  two  variable-frequency  oscillators  and  a  quartz 
crystal  as  a  reference. 
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530  adapt he  aed  selp-ofthiezihg-  coirsoi. 

R.  Old  er.bur  ger 

TIL.l(a)  bniv.of  P-un'lue,!'ech.Tngng  Schp-nfayettepnd.,!  3,e'b.,19o3,TJ.S.A#  P.11430S 
The  author  proves  that  if  or.  '.no on ‘reliable  disturbance  is  fo Hovel 
by  a  sufficiently  long  controllable  portion,  ar.i  the  disturbance  is 
knoun  in  advance,  there  is  one  and  only  one  best  action  of  the  con¬ 
troller  tint  v.ill  yield  a  resror.se  optimum  in  every  reasonable 
engineering  sense,  such  as  minimum  fine  to  eouiiitrivr  “here  the 
syston  error  is  Eero,  minimum  area  betueen  the  error  curve  end  the 
tine  axis,  minimum  over-  or  under-suing  etc.  It  is  further  proved 
that  the  control  function  orb  hour,  for  rumps  r.cmolly  yields  nearly 
optimum  response  to  an  uncontrollable  disturbance  fcllovod  by  a  one 
cr  tuo  segment  pieceoise  linear  controllable  section,  An  effort 
is  being  node  to  extend  the  proof  to  an  uncontrolled  disturbance 
f olloT-'oi  by  a  pieceuise  linear  controllable  section  composed  of  an 
arbitrary  nur.be r  of  straight  line  segments:  the  nev.*  approach 
aliens  the  systen  to  be  subject  to  on  arbitrary  disturbance  uhile 
the  controller  brings  it  fron  its  initial  to  its  final  fern. 


rzRODECTio::  sc  tie  AbiATioAE  tpzaess  c?  co:;txcl  feoseshs. 

?.  .3 .  Lauten  schlager 

Eleh-tro .?:aschin.(Evi:) ,^{2C) ,505-515,15  Oct. , 1 ?62 .Austria. 

An  outline  is  given  of  the  theory  -of  closed.-’ cep  systems, 
particularly  vita  respect  to  the  relate  or.ship  between  amplitude/ 
frequency  and  phase/ frequency  characteristics  and  its  application  to 
problems  ox"  stability. 

'(free  Elect  ^Engng.Abstr. 66(705), 565 ,-'-ay, 1963 ,1V<0 

THE  1  Am TIPLE -h HE?  irbLEAIi-TZE  RZGHATOR  HtCBiSi:  G3HE3AL  THEORY. 
v  •  •  xn^jji  C  »  Dssogx* 

1 .3  .E  .3  .Trans  Ante  .C  ontrol  ,AC~;(2)  .1 25-I 35, April  ,19=3  ,bT .S  .A. 

This  v.'crh  considers  a  tv.c-ir.put  linear  tine-invariant  discrete 
system  -..'hese  state  transition  e gustier  is  given  by:— 

tc+1  =  H  +  3uk+1 


v.hcre:-  A  =  n  X  n  constant  r.c n— singular  natrix;  is  an  n-reved  state 
vector  of  the  systen  at  t  =  AT;  3  is  an  n  X  2  constant  control  natrix 
'.Tith  columns  ar.i  dg:  and  -s  a  2-rovc-i  control  vector  with 

ccnrcncnts  u‘-- ...  end  uS-,i  •  The  cor.trcl  vector  uy-ui  is  restricted  to 
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which  are  controllable-  by  adnissible  controls  irrespective  of  whether 
the  eigenvalv.es  cf  A  are  distinct  cr  multiple,  real,  cr  occur  in 
ccr.piex  conjugate  pairs.  Eurthemcre,  the  theory  is  directly 
extendable  to  the  case  '.there  E  =  n  X  constant  natrix  and  uy+^  is 
an  n -roved  control  vector;  n  >  2,  subject  to  the  admissibility 
constraint  /  u^+1/  <  1,  i  =  1,2,  ...»  m. 

CPTZZA.  ATTGZATIC  CCZP.OL  TCR  ZGXZCIZAR  FA0CZSSE3. 

L.  Aarhus 

Univ .Calif.  Pont  Maths,7echPep.(l),July,l96i  ,U.SP.  P.113596 
See  ite.n  5-3 


533  SESTET  b'TTS  -13  AZXH»!ARY  DEVICES  ?3R  T3  ATCIiTTIG  COIAROL  OP 
DISCCIATAOhS  RECESSES  43  0FSP.A7I3ZS  El  THE  CIZZICAL  rSb'STRY. 

E.  Pavlih 

Regelur.gs  t  e  chr.ih  ,11_(  3  )  ,  1 07-1 1 3  ,-  -arch,  1 9  S3  ,  Germany  . 

A  critical  study  cf  the  definitions  of  open-loop  -and  closed-loop 
automatic  controls  is  follcvc-d  by  a  discussion  on  the  nays  and  means 

( continued) 
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which  enable  conventional  controllers,  developed  for  continuous 
processes,  to  be  ais.otc.-i  for  the  special  re  quire-rents  of  discontinuous 
processes.  The  author  examines  the  meaning  of  tho  terns  ’programme— 
controlled  processes’,  *  self-controlled  processes’ ,  ’feedforward  plus 
feedback  control’  and  ’feedforward  crJLy  (pure  open-loop)  control’, 

-and  surveys  arr acre-rent  s  ar.d  units  required  for  controlling  and 
signalling  purposes.  Finally,  the  possibility  of  utilising,  for 
the  control  of  discontinuous  chemical  processes,  the  experiences 
gained  with  machine  tool  control  techniques  which  have  already 
attained  a  high  degree  of  development,  is  discussed. 

COiTO'.EirTS 


THE  TITTLOKEhT  0?  TH3  ’’ASISR-SLA'S  rJL'TFJIuVrOR. 
k.K.  Curtis 

hue  .Sci  »Ab sir . ,  1_7( 7 )  ,".101  ,i  5  Arrxl,1563,U.S .A. 

See  item  5M 

5JA  hl3C~;0-hrihhiV.l;IC  S3RTOYAL73. 

S.  Sajiki,  Xhmura.  0.  Seda 
J  .he  ch  .1  so  .Jap  an ,  3  ( 1 ) ,33-1-3 ,  Japan  . 

Describes  th.e  ctnstructior.  and  operation  of  a  new  electro-hydraulic 
servovalve  used  for  numerically  ccnti’olied  milling  machines,  and 
involving  position  feedback  vith  spool  displacement  equal  to  that  of 
the  flapper.  Mathematical  treatment  of  the  valve  is  difficilt  for 
its  r. c r.~ in o mr i ty ,  but  may  be  taken  a 3  approximately  linear  by 
considering  small  variations  from  the  neutrals  for  all  variables, 
la’  the  mass  and  vis  ecus  resistance  of  the  spool  are  negligible,  the 
output  displacement  of  the  spool  against  the  input  stroke  of  the 
flapper  (i.e.  the  transfer  function),  maybe  represented  approxi¬ 
mately  cy  a  linear  formula  containing  <a  first  derivative  of  time: 
thus,  the  time  ccnst-ont  T  at  supply  press-ore  Ps  =  ftDkg/ cm. sq.  13 
given  as  T  =  C.0003  sc-c;  this  very  fast  response  is  in  fair 
agreement  vith  experiment.  The  transfer  functions  cf  hydraulic 
pistons,  including  heavy  loads  and  elasticity  of  fluid  lines  and 
oil  used,  have  also  been  obtained  vith  reasonable  agreement  between 
theoretical  and  experimental  formulas. 
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KOiT  TO  CALCVIiAS  ATSPOIST  TZ 
L.  Sedge 

Prod .In po-.r,_3k(  1 1 )  ,25-31  ,27  Id 
A  familiar  sight  ir.  almost 
is  a  f . v-r-v.-av  flew-  control  v: 


E  CF  PHC7-0F ERATE3  VALVES, 
op',  1 3 op  ,o  »S ... . • 

any  hydraulic  automatic  control  system 
five  incorporating  a  solenoid  pilot 
e spend?  Tice  -a\  thor  observes  that  it 
sting  flow-rate  through  a  .or. own 


restriction:  speed  cf  response  depends  also  cn  the  characteristic 
f  c-r  c  e-v  s  -a  ir  gap  curve  of  the  solenoid;  the  shape,  size,  clearance 
and  displacement  cf  each  spool,  and  the  fluid  viscosity.  The 
method  outlined  in  this  article  relates  these  parameters  for  the 
valve  illustrated  and  can  be  applied  to  any  other  pilot-operated 
spool  valve:  a  special  technique  is  devised  for  a  large  spool 
valve  actuated  by  a  snail  auxiliary  pisten. 
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A  LCy-FPiq-JZkCY  TFAhSISTCRITD  l 
MATH  . 

T.F.J.  3 vans 

Ir.str-xm.Ccntrcl  Syst . ,^£(5)  ,395- 
Circuit  s  for  a  transistorised 
covering  the  ranges  10  to  ICO  r 

12. 
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■3?£,May,l9£3,U.S.A. 
tachometer  and  a  frequency  meter, 
;v/scc  and  20  to  200  c/s  respectively, 
(continued) 
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COIJPISZES 


are  described,  both  being  based  on  nonostable  circuits:  each 
instrument  displays  its  results  on  a  linear  scale  using  a  noving- 
coil  meter,  the  frequency  meter  requiring  an  input  voltage  of  Ifjo V 
r.m.s,  Both  circuits,  which  are  extremely  simple,  may  be  modified 
to  alter  their  frequency  ranges. 

537  MUilATIHE  S3R7G  VALVE. 

Conti’ol  Engng,  1 0 ( 6) ,  1 33 ,  June ,  1 9&3 ,'J .S  .A. 

VTorkdng  with  all  known  hydraulic  fluids  and  most  fuels  and  gases, 
and  neighing  less  than  7  oz ,  this  servo  valve  positions  loads  that 
are  common  to  air-  and  space-  craft  control  systems.  By  using 
mechanical  feedback,  flow  control  is  directly  proportional  to  input 
signal:  the  unit  has  a  flow  capacity  of  up  to  2.9  gal .per  min.  at 
4 000  p.s.i.  through  a  range  of  -55  to  +  450  F.  Produced  by  Power 
Equipment  Division,  Lear  Siegler,Inc,Ohio,U.S.A. 

538  THE  PAT.TLY  COHEEHSATSD  IETADY3  IN  AuTOHATIC  C0:SR0L  SYSTEMS. 

G.  Eava 

Elet  tr  ot  o  cni  ca ,  5_0  (  3  )  j  1 37“1 40  ,Har  oh ,  1 9  53 ,  Italy  . 

Presents  an  analysis  of  the  operation  of  a  partly  compensated 
netadyno  for  a  machine  supplying  a  resistive  and  inductive  circuit, 
and  for  a  machine  used  as  rotating  amplifier  in  a  TTard-Leonard  system: 
the  effects  of  tills  machine  cn  tiie  automatic  control  circuit  in  which 
it  is  inserted  are  considered. 

539  SERVO  A'iPDIFIER. 

Hydraulics  &  Pi:eumatics,1_6(5),l3S,!:ay,l963,b'.S.A. 

This  fast-response,  high  natural  frequency  amplifier  drives  servo 
valves  in  hydraulic  or  pneumatic  systems.  Designed  for  rack  or 
bench  mounting,  it  includes  its  cron  cover  supply,  perrdts  the  use  of 
potentiometers,  synchros,  variable-reluctance  devices  etc.  in  a  system, 
while  socket  allows  the  addition,  of  plug-in  networks.  Quiescent 
output  current  is  8  -  22  ma,  adjustable;  differential  current  is 
0  to  nearly  twice  quiescent  current,  while  dither  frequency  is 
adjustable  from  100  to  4-00  c.p.s.  Available  from:-  Aerospace 
Division  of  American  Brake  Shoe  Cc., Oxnard, Calif. 

540  A  SrilCiT— LOADED  ILVGh'STIC  AEPLIprspi. 

E.’.7.  Kanteuffel,  T.A.  Phillips 

Elect  .Tech.  ,71,1 1  2-1 1  6, April, 1963  ,lT.S  .A. 

The  output  voltage  of  a  new  type  ox*  magnetic  amplifier  is 
controllable  in  amplitude  r:thcr  than  variation  of  pulse  v.udth, 
controlled  rectifiers  gated  from  small  saturable  reactors  being 
used  in  a  circuit  similar  to  that  of  a  magnetic  stabiliser.  The 
major  ares  of  application  is  in  the  field  of  accurately  regulated 
power  supplies. 

541  A  STUDY  0?  HI GH-FEREOEMAI J CE  SERVC’SCiu jJIS’.'S  . 

J.  Henry-Baudot  and  J.  Gillcnr.ier 
Autonatis-:e,2(l1  ),4A-!>-452>i;ov.,1962,Franoe.  9 

Using  the  "power  rate"  figure  of  merit  Ps  =  ?7j,  various  motors 
are  compared.  Particularly  as  regards  weight,  the  best  performance 
is  given  by  diso-arnature  motors:  a  special  model,  weighing  about 
5  kg,  has  3  P.  of  acre  than  }CC  kw  for  a  duty  cycle  of  h.%  and  a 
maximum  "on"  time  of  300  ms;  the  tamperature  rise  does  not  exceed 
75  deg.C  above  ambient.  Schematic  diagrams  of  suitable  servosystems 
to  drive  the  motor,  and  circuits  of  the  electronic  sections,  which 
use  ti’ansistcrs  -and  controlled  silicon  rectifiers,  are  given. 
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SYSTEM  UI.TT3  AIL  AUXILIARY  DEVICES  303.  Y3  AXTOMATIC  COXTRCL  0? 
DISCOXTHTUOUS  E>CCESS3S  A! 3  OPEP-ATIOXS  IX  2:3  CrSlSCAL  IKDUSIRY. 

3,  Pavlik 

keg  elun  g  s  t e  chnik  ,  11_(  3  )  ,107-11 3,  March,  1965,  Germany. 

See  item  533 

XSE  0?  MODELS 

desks?  o?  ohiiy  dyltxic  cc-:~?.ol  systems  re?.  :;o::li:;ear  processes. 

C.A.  Jones  -or. I  others 

Indus  .Sngr.g  Chen:  Rundane:rtals,2(2),8l~59,’1ay»l963,U.S.7... 

See  iten  524. 

SISCERC-hTDPoCLIC  POSITICISR  SriJL7.TI0X. 
k.P.  Auyar.g,  C-.X.  Tsilibes 

In strum .Control  Syst .  ,  3?(5)  ,1h5-1 53 ,Xay,l 9c3 ,U ,S  .A. 

See  item  504* 

}  :IS  "\C  R I  CAD 

542  TK3  DEYSLCRETIT  0?  Z-3  1L7STER--SL7.73  :YC3F-3A2C?.. 

T7.X.  Ciu’tis 

Hue .Sci..Yostr.,_1_7(7), 1X01 ,  15  .1-ril,l9^3,,-:.S .A. 

7.  great  deal  has  been  written  about  handling  calls  end  rerot  a 
operations  in  •which  the  .master— slave  -ar.it  via  ter  has  been  used; 
enough,  in  fact,  to  have  stimulated  considerable  interest  in  these 
machines.  hit  ole  has  boor,  written,  however,  cf  their  construction 
end  function:  this  brief  rc-viev:  mill  help  tc  put  those  interesting 
devices  in  their  propel’  perspective-. 

543  OPTIMAL  AJTOIATIC  COIiTROI.  FOR  X0‘Z.i:3AR  FF.TCdSSSS. 

L.  Markus 

TIL .1  (a)  Univ.Calif .  ,Sc-?t  Maths, Tsch.Rep . (l  )  ,  July, 19^1  ,U .S  .A.  P.1 1 3596 

Comprises  notes  for  four  loot- uses  on  automatic  control  presented 
by  the  anther  to  a  joint  seminar  of  the  Mathematics  and  Electrical 
Engineering  departments  cf  the  Xniversity  of  California,  Berkeley, 
U.S.A.,  in  July,  19j1  •  The  topics  covered  concern  existence  of 
optical  controls,  domains  of  controllability,  c-xtremul  and  relay 
properties  of  optimal  controllers,  cr.d  synthesis  of  such  controllers. 

e:s3iu;e.ts  associated  t.±th  sertosystets 

544  TEE  DEVELOP!  EXT  0?  A  CC!EI2IC:AL  FECEoILITY  COMEISR  FOR  C0IX2.0L 

j1P.j  uC.AiO.  .S  o 

TH.l(a)  H.C.  Rats,  C.H.X.  Thomas 

Univ  .Saskatch., Sleet  .Sr.gr.g  Rep.S2Rl3,Xov.,l9c2,U.3 .A.  P.11351 5 

7.  special  purpose  computer  has  been  constructed  which  continuously 
measures  time— weighted  frequencies  cf  binary  patterns,  and  from 
these  deduces  cei’tain  conditional  probabilities  •.:hich  provide  the 
basis  for  making  control  decisions:  it  has  been  applied  to  the 
control  task  of  optimising  a  process  simulated  by  an  analogue 
electrical  network.  Experimental  results  she.-  that  the  computer 
remains  useful  in  the  face  cf  considerable  interaction  among  the 
control  variables,  information  being  processed  into  a  fore  that 
facilitates  control,  v.hile  the  procedure  proa-ides  for  continuous 
adaptation  to  changing  characteristics  cf  the  response  surface. 
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545  5)rxac  ipjt.usncy  eei. 

P.  TTood 

Electronic s ,  35( 1 S) , 26 , 3  : fey,  1 9 S3 ,U .S .A . 

In  this  instrument,  which  gives  a  continuous  5-digit  display  of 
frequencies  between  250  e.p.s.  nr.d  iS  he  without  the  r.oirjl  sampling 
period,  the  un'.ncun  frequency  input  is  converted  to  a  pulse  train 
fed  to  the  add  inrut  of  a  reversible  counter:  the  subtract  input 
is  obtained  from  a  binary  rate  multiplier  comprising  a  binary  scaler 
to  which  is  a- plied  a  fi:-:ed-frequency  pulse  train.  Scaler  outputs 
are  fed  to  gates  controlled  by  the  counter  stages.  Combined,  the 
gate  outputs  give  a  pulse  train  '.these  mean  rate  equals  the  product 
of  the  fixed  frequency  and  the  contents  of  the  counter:  when  the 
mean  rates  arplied  to  the  add  and  subtract  inputs  become  equal,  the 
number  held  by  the  counter  represents  the  input  frequency. 


—  Jt-i  a..  Lta 2 


23  RAiDON  L0.V3S . 


3n gir. c- carte 3 ,195 ( 50 £ 6 ) , 59 2- 69 9 , 24  ! -ay ,  1 9 63 ,1T •  X . 

A  new  fatigue  testing  machine,  developed  by  Dcwty  P.otol  Ltd., 


Gloucester  cm  undertake  tests  either  to  a  programme  or  a  ran  lore 
record  taken  fren  a  cemoonent  in  service:  the  first  machine  $f  this 
type  has  been  delivered  to  the  Lcughborov.gji  College  of  Technology. 

To  provide  the  high  degree  of  accuracy  claimed  (+  1  per  cent), 
feedback:  techniques  are  employed:  by  the  prevision  ox*  a  carrier 
sp-stem,  a  continual  correction  oi*  force  error  is  effected,  and 
detected,  by  a  load  cell  employing  an  inductive  pic-h-off,  the  output 
cf  Y.-hioh  is  combine!  r.'ith  the  control  signals  and  returned  to  the 
amplifier  input  to  close  the  feedback  loop.  Ike  load  oell  feedback 
signal  is  provided  by  a  differential  inductance  pick-off  arranged  so 
that  it  reassures  th.e  defamation  of  a  proof  ring  type  elastic  member: 
precise  ratios  of  the  rick-off -carried  supply  are  injected  into  the 
feedback  loop  to  provide  control  of  the  static  load;  the  dynamic 
lead  is  similarly  controlled,  except  that  in  this  case  a  digital 
technique  is  used  to  build  up  the  required  sinusoids  from  linear 
staircase  functions  of  progressively  changing  slope. 
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PC  JR— CnA: PEL  TkA .SaSIORnTED 
. .J.  C oncer 


t-te  rusi 


snohetzr. 


Ir.  strum  .Control  Syst .  ,35(5)  ,359-354, Lay,  IS  53  ,U  .S  .A. 

This  instrument  is  designed  for  use  with  a  O.OOCC-in,/ diameter 
wire  prebe  having  a  resistance  of  approximately  10  0  with  slight 
r..x.j.x*ication,  it  rill  also  feed  any  hot -mire  or  hot-film  probe  vrhich 
requires  a  heating  ouri’ent  of  up  to  500rA  ar.d  a  caxir.um  input  to  the 
hot-wire  bridge  of  1 5’.'.  Tire  frequency  response  cf  the  instrument, 
which  depends  cn  the  sine  oi*  the  -.;ire  used,  is  3d3  down  at  500c/s 
for  the  diameter  of  wire  quoted,  above,  with  a  mass  velocity  of 


LO/ 


approximate!; 

U 5  a. SHUT’S  IT.C153 

by  the  ripple  cn  the  o 
arcun-1  1  cer  cent. 


’t.sq:  using  a  standard  prebe,  it  will 


velocities  up  to  350  lo/sec.fl 


tput  and  is  equivalent 


resolution  i3  set 
to  a  turbulence  cf 


543  THE  RECORDING  CN  FXTCKSD  PH”  0?  TH2  CCiSIEJCVSLY  CHANGING  BEIBY 
CODED  CVTFJT  FP.Oil  SHAFT  DIGITISERS.  ( 

TIL.l(b)  Purkiss 

P. d  ,3  .Tech  .Note  Aerc . 2StO,March,l953,U .K. 

Describes  a  recording  system  which  enables  the  coded  output  from 
a  number  cf  rotating  shaft  digitisers  to  be  stored  simultaneously 
and  then  recorded  serially  cn  punched  35"mm  film,  the  process  being 
repeated  continuously  at  a  rate  of  15  digitiser  outputs  per  second. 
The  equipment,  which  was  developed  to  record  data  from  a  wind  tunnel 
model,  the  attitude  of  which  was  slowly  changing,  is  also  of  use  in 
testing  the  response  of  servo  systems.  It  is  to  be  adopted  as  a 
standard  facility  for  the  R.A.E.  15  x  1o  inch  intermittent  tunnel. 
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A  SELP-O-G/JSSS^  CCrTECL  SYSTEM  EASED  OIT  CCASrhATIOIi  TECHNIQUES 
A3  SELECTIVE  H3IN?ORCH!S:vJ 
DAT.  Streeter,  K.S.  Narcr.Ira 

C ruffc  Lab. ,Karv .1  aid v . , C amb r a s s . , T e ch Ac er . ( 359 ) 20  Ji lly ,  1 9 6 2 ,U . S »A . 

P.114692 

See  item  52 6. 
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SENSITIVE  /.TTCTl/.TIC  TORQUE  BALANCE  FOR  THIN  HAC-NSTIC  FILES. 

F.3.  Humphrey,  A .?. .  Johnston 

Rev  .Sci  .lustrum.  ,34(4) ,  3  Au  -3  cu .  Am  r  il ,  1 5  63  ,E  .S  -V. 

Automatic  servo  force  calmr-cing  techniques  using  a  photo-electric 
rick-cff  have  been  agr-licd  to  a  fusel-silica  torsion  fibre  suspen¬ 
sion  system  in  the  balance  described  for  studying  the  magnetic 
properties  of  thin  ferrc-r.agnetic  films.  An  appropriate  set  of 
coils  provides  the  magnetic  field  K;  sir.ee  the  tcrqr.e  cn  a  sample 
is  given  by  H  x  H  =  L,  measurement  of  tor  rue  affords  a  means  of 
studying  the  behaviour  of  the  magnetisation  H.  Examples  ere  given 
cf  the  measurement  of  the  saturation  and  remanent  magnetization, 
anisotropy  constant,  and  coercive  field  cn  a  film.  35  emstreng 
units  thick,  from  which  data,  the  anisotropy  field  end  the  square¬ 
ness  are  calculated:  observations  of  rotational  hysteresis  loss 
are  also  discussed. 


55O  S FECIAL  COMPUTER  EZEGBATES  RAZZALL. 

R.T.H.  Ccllis 

Eloctror.ics, 3o(21 )  ,24  ik.y,15o3 ,u  .S  .A. 

The  integrator  is  a  simple  special  purpose  relay  computer  which 
automatically  samples  the  output  of  a  standard  VSR-57  weather  radar. 
The  data  are  processed  in  digital  form  r.r.i  displayed  cn  a  series  of 
electromechanical  counters  arranged  in  a  grid  set  cn  a  cap  shoeing 
the  area  covered:  ccunccrs  shew  the  rainfall  in  inches  accrued  at 
each  point  since  time  of  re-set.  Five  incremental  readings  per  hour 
are  obtained,  the  integrator  taxing  over  the  red nr  every  twelve 
minutes  to  ensure  its  correct  operation,  the  antenna  scanning  ir.  PPI 
fashion  at  a  predeter-.ined  rat?  and  elevation. 


551  TfA.JECIOAY  ZiACEB  ICR  CHAR: 

FIELDS  .1  ’  1  SPACE  CHANGE  • 

T.  Van  Duzor 

Rev.Sci. lustrum. ,%.(  5?  ,55=-5-$7,K-y,19$VJ.S  -A. 

Presents  the  theory  ar.i  lesirp.  of  an  analog  :e 
traj.ee 
the  of 
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er-i-p  or  an  analogue  system  icr  computing 
Dries  cf  charged  particles  in  electron  ar.d  ion  guns,  ..here 
?ct  of  stace  charge  ar.d  magnetic  fields  is  incertanfc.  The 


—<-lr 

V 


ic  fields  considered  satisfy  la 
y  specifying  boundary  conditions  cn 
A  special  tank  for  obtaining  accurate 
beam  is  described:  a  precision  ar.alc 
equation: 
controls 


50 1  3  equation,  being  simulated 
magnetic  scaler  potential, 
suits  cn  a  thin  annular 
commuter  selves  the 


cf  motion  with  the  fields  measured  in  the  tanks  cr.i 
servomechanisms  which  move  the  field-sampling  probes 
along;  the  trajectory.  Results  for  hi gh-p ervcar.ce  electron  guns 
are  cor.cared  7,dth  beam  s-anwling  measurements  on  actual  guns. 


552  TRANSISTORISED  AITC’V.TIC  DATA  REG i?. DING-  TOR  COSMIC -RAT  DETECTORS « 

X.F.  Richard,  U'.R.  Red,  77. B.  Smith 
Rov.Sci.In strum . , ’ A ( 5 )  , 5C4“5C‘3 ,May,1953,UT.S.A. 

This  system,  developed  to  provide  more  reliable  in strumer.tati in  for 
the  eosr.ic-ray  physicist,  includes  a  counting  rate  integrator,  a 
memory  circuit,  an  electronic  clock,  and  a  sc-rial-tc-dscir.al 
converter.  Besides  reliability,  small  size,  -vi  low  power  con¬ 
sumption,  the  system  can  give  both  LCD  ar.d  decimal  output  which  are 
automatically  punched  on  Eli  cards. 
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ESEETSTSS  ASSOCIATED  TTITH  j^VOSYSZS !5 ,  1IAIHSMATICS 

ULTRAVIOLET  BTCCEDEIG  BICP.03E2C TRORiOTOlSfER . 

G.N.  Vagener,  C.G.  Grand 

P.ev.Sci.In  strum  .,3h(5),  540-5?i4/  'ay,  1 9<$3  ,U  .S  .A. 

Describes  the  design  and  operating  principles  of  a  scanning  and 
integrating  nicrospectrcphctor.eter  for  studying  the  absorption  of 
tissue  cells  in  the  wavelength  region  2200  to  JQCCjL:  the  instrument 
can  be  used  in  three  nodes;  as  a  double  beam  system  in  which  the 
two  bears  are  derived  in  the  image  plane  of  the  microscope  using  a 
two-hole  aperture  plats,  as  a  scanning  integrator,  and  as  an  uv 
r.hotcmicro  scope  . 

554  OBIVJHETG  THE  TZ3ZV1.  JUECTTON  CHABAGTIRISTICS  0?  A  TRANSISTOR. 

fop  ese  e:  analogue  se  elation. 

S.B.  Geller 

H3  Trans  Electron . Computers, ECgd1_(5) , 709-710, Oct .,1962 ,lT.S .A. 

A  technique  is  described  for  making  the  internal  basest o-cmit ter 
function  characteristics  of  an  alloy  junction  transistor  available 
to  an  analogue  oonputer  simulation  process:  this  is  accomplished 
with  an  active  feedback  network  that  continuously  compensates  for 
the  intern?.!  voltage  drop  across  the  extrinsic  base-spreading 
resistar.ee  at  all  base  current  levels, 

PATi  STATICS 


555  ASSESSING  CLOSED-LOOP  IPFdtSCCY  RESPONSE. 

...G.  Bogle 

Centre! .  £(5o) ,Aj ,  Jur.o,1 9£3  ,U  .K . 

'iThen  a  Nyouist  diagram  is  drawn  showing  the  open-loop  gain  G  and 
cpon-lccp  phase  /,  it  is  possible  to  assess  readily  the  elosed-locp 
response  cf  the  system  in  respect  of  both  gain  and  phase,  by  reference 
to  the  U-circles  and  ^-circles  as  described  in  standard  torts: 
while  ih„  Bode  diagrams  are  were  convenient,  auxiliary  reference  to 
the  Nichols  chart  is  necessary,  with  the  attendant  disadvantage  of 
apparent  complexity  due  to  the  rect?-ngular  log  G  and  /  co-ordinates. 

The  sane  information  nay  be  given  from  a  self -drawn  chart  by  adopting 
a  polar  ;rid  cf  log  G-circles  and  /-radii,  intersecting  one  of  log 
h— circles  ar.d  a.  radii,  the  diagram  being  directly  derived  from  the 
Inverse  Nyquist  cr.e,  on  which  loci  of  constant  ”  value  are  circles  with 
(-1 ,  jO)  as  centre  ar.d  radius  l/h,  while  loci  of  constant  a  ere  radial 
lines  frer.  the  sane  centre.  Since  loci  of  constant  G  are  also  circles 
centred  at  the  origin  and  of  radius  l/G,  and  loci  of  constant  /  are 
radial  lines  fren  the  crigin,  it  c.nly  remains  to  label  the  two  sets 
of  circles  with  appropriate  decibel  values,  and  a  workable  equivalent 
of  the  Nichols  chart  has  been  drawn. 

design  cf  crcrrJH  vrcJinc  consioi.  sistens  fob  nclleear  processes. 

C.A.  Jones  and  ethers 

Ir.du s .Bn gr.g  Chew :  F ur.danentr.1  s,2(2),8l -89 ,Nay,l953 ,U.S.A. 

See  item  524. 


fuel  !2b:b3:za2io:;  in  : 

7T.H.  Fey 

X  .XI  .Trsn  s  Xuto  .Cc: 
See  item  502. 


LINN’  VEiUCLE  ATTITiBE  CONTROL. 
:trcl  ,AC— 3(  2  ) ,  84-&S ,  April ,  1 9  53  ,u  .S 


13TKCD  OF  EfGSBlGATEiG  AITCNATIC  CONTROL  SYSTEMS  C0rKINEI&  LINEAR 

Xllilu-  iZa.'  ■  1  —  ifl  j iP .f-J! 'Ifj A.' • 

::.T.  Xuzcvkov 

TJ.K.A.E.E.,  BEG  Tnform.Ser.262(CA),1952,U.X. 

See  item  820. 
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lIASSi’Jj.C3jL  TEST_MG  X^AuAlr\e.nAj.  Xe.cXr--.T'lG-sJ- salts) 

A  METHOD  0?  SOLVING-  NOIXIIEAR  SYS XX '3. 

B,L.  Deehshatulu 

C  ontrol  En gng ,  6(  60)  ,  93  -3  6  , June  ,1963  ,U.i- . 

TIE  ISULTIES-INHJT  MEIBl'i-ZCS  PXX.X.vrOR  FSOSLEU:  G3MI3AL  THEORY. 

J.  ’Ving,  C.A.  Desoer 

I.E  J3.E .Trans  Auto .Control ,--'£-5(2) ,1 25— 1 36,  April, 1963,U.S  .A. 

See  itc-n  332. 

OPTIMAL  ROCIST-IISADING  CONTROL  SYSTEM. 

D.  U'Cornack 

C  ontrol  Sr. grig,  1_0  (  6)  ,  35-32  , June  ,1963  ,TJ .K . 

See  iters  525* 

TESTING  (Equipment,  techniques,  results) 

I!0v7  TO  CALCULATE  7ESP0I33  THE  OP  PILCT-OIEIYNED  VALVES . 

L.  Dodge 

Proa 0,25-31,  27  Nay, 1963,0. S .A. 

See  iters  555. 

HOST  TO  EVALUATE  AUXILIARY  POWER  UNITS. 

K.  Voytish 

Kydraul A:  pr.eu.-at .  ,1jS(5) ,  1 32-1 57, May,  1 265, U .S ./. . 

See  item  501  • 

TIE  RECORDING  OH  PUNCHED  FILM  C?  TrlE  CONTINUOUSLY  CHANGING  BINARY 
CODED  OUTPUT  FROM  SHAFT  DIGITISERS. 

R.P.  Pur]d.SS 

R  .A. 3. ™ech. Note  A.erc. 2330, March,  1 963 ,U.IC. 

See  item  5uA>. 

556  TESTING  105.  FL.ANT  TRANSFER  FUNCTIONS  IN  PRESENCE  07  NOISE  AND 
NONLINEARITY :  1  OUTLEXIG  THE  OVERALL  HtOrLEH. 

T.  Hennig 

Control  Ener.r,ic(£) , 67-70, June, 1 963 ,U.3 .A. 

In  this  series  of  articles  attention  '..2.11  ce  directc-d  to  the 
probler.:  cf  determining  transfer  functions,  aid  errors  in  then, 
that  arise  “her.  techniques  intended  for  noiseless  linear  systems 
are  applied  to  noisy  systems  containing  elements  that  are  slightly 
nonlinear.  Particular  emphasis  is  placed  An  hen  the  errors 
involved  in  determining  experirsental  transfer  function  depend  on 
the  choice  cf  perturbation  signals  for  the  input  -and  on  the  _:ethcds 
cf  analysis  cf  the  input  and  output  signals.  In  this  first  article, 
the  author  discusses  Briefly  perturbation  signals,  cethols  of 
analysis,  systems  nith  noise  system  v.ith  ncnlinearities,  and  test 
and  analysis  techniques. 
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